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Important	
  Informa+on	
  

	
  
Presenta+ons	
  URL:	
  	
  
	
  
h$p://arset.gsfc.nasa.gov/	
  
	
  
	
  
Contact	
  for	
  Reques+ng	
  Recorded	
  Link	
  for	
  the	
  Webinars:	
  
	
  
Marines	
  Mar6ns	
  :	
  	
  marines.mar6ns@ssaihq.com	
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Past	
  Presenta+ons	
  	
  
h$p://arset.gsfc.nasa.gov/	
  

	
  



Week 1 Week 2 

NASA Data Products 

Course Outline 

NASA	
  Data	
  Applica+ons	
  with	
  GIS	
  
Disasters	
  and	
  Land	
  Resource	
  Management	
  	
  

NASA Earth Science 

MR4	
  

NASA Data Centers 

Week 3 Week 4 &	
  	
  	
  	
  	
  Week	
  5	
  



Week	
  5	
  Outline	
  
	
  NASA	
  Data	
  for	
  Disasters	
  and	
  Land	
  Resources	
  

Management	
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Ø  Data,	
  Websites,	
  Tools	
  
	
  
Ø  Live	
  Demonstra+ons	
  of:	
  

•  Global	
  Flood	
  Monitoring	
  System	
  (GFMS)	
  
•  MODIS	
  Inunda:on	
  Mapping	
  Tool	
  (with	
  GIS)	
  
•  GEO-­‐GLAM/Crop	
  Monitor	
  
•  LandsatLook	
  
	
   	
   	
   	
   	
  	
   	
   	
   	
   	
   	
   	
  	
  



Water/Land	
  
Resources	
  

h$p://www.ready.gov	
  
	
  
	
  

h$p://www.ready.gov	
  
	
  

Weather	
  &	
  
Climate	
  

Disasters	
  



Disaster	
  Management	
  
Earthquake	
  
	
  
Tsunamis	
  
	
  
Volcanoes	
  
	
  
Lightning	
  
	
  
Wild	
  Fire	
  
	
  
Hurricanes	
  
	
  
Extreme	
  Rain/
Severe	
  Weather	
  
	
  
Flooding	
  
	
  
Landslides	
  
	
  
Drought	
  
	
  

Live	
  Demo	
  	
  



Satellites/Sensors	
  for	
  Disasters	
  

Satellite	
   Sensors	
   Quan++es	
  
(Disasters)	
  

TRMM/ 
(GPM)* 

Precipitation Radar (PR) /DPR 
TRMM Microwave Imager (TMI) /GMI 
 Visible Infrared Scanner (VIRS) 
Lightening Imaging Sensor (LIS) 

Rain Rate, Vertical Rain 
Rate Profile, Accumulated 
Rain, Soil Moisture 
(Extreme Rain, Floods, 
Drought, Tropical 
Cyclones, Lightening) 

Terra and Aqua MODerate Resolution Imaging 
Spectroradiometer (MODIS) 
  

Snow Cover, Clouds, 
Reflectance, Vegetation 
Index, Land Cover 
(Inundation, Fire 
Detection, Volcanic Ash,  
Drought) 

Aqua 
 

Atmospheric Infrared Sounder 
(AIRS) 

3-dimensional Atmospheric 
Temperature and Humidity, 
clouds (Extreme Weather, 
Storms, Extreme Heat) 

*	
  Launched	
  on	
  February	
  27,	
  2014	
  with	
  GPM	
  Microwave	
  Imager	
  (GMI)	
  	
  and	
  Dual	
  Frequency	
  
Precipita6on	
  Radar	
  (DPR)	
  



Satellites/Sensors	
  for	
  Disasters	
  

Satellite	
   Sensors	
   Quan++es	
  
(Disasters)	
  

Landsat (Enhanced) Thematic Mapper  (ETM) Vegetation Index, Leaf Area 
Index, Land Cover 
(Drought, Fire) 

Grace K-Band Ranging Assembly  Terrestrial Water (Drought) 

RadraSat,	
  ENVISAT,	
  
ERS-­‐1	
  and	
  -­‐2	
  

Global Positioning 
Satellite 

Synthetic Aperture Radar (SAR) Crustal Deformation 
(Earthquakes, Tsunamis) 

Terra Advanced	
  Spaceborne	
  Thermal	
  Emission	
  
and	
  Reflec6on	
  Radiometer	
  (ASTER) 

Surface Kinetic Temperature 
and  Emissivity, Surface 
Radiance (VNIR,SWIR)*, 
Digital Elevation Model 
(Volcanoes, Floods) 

*	
  Visible	
  and	
  Near	
  Infrared	
  (VNIR)	
  and	
  Shortwave	
  Infrared	
  (SWIR)	
  	
  



Earthquakes	
  
h$p://solidearth.jpl.nasa.gov/	
  

Global	
  Earthquake	
  Satellite	
  System	
  (GESS)	
  –	
  future	
  plan	
  to	
  
build	
  constella+on	
  to	
  	
  monitor	
  fault	
  systems
h$p://solidearth.jpl.nasa.gov/GESS/GESS_Rep_2003_20_Yr_Plan.pdf	
  

	
  
	
  

Deforma6on,	
  Ecosystem	
  Structure,	
  and	
  Dynamics	
  of	
  Ice	
  (DESDynI)	
  
Earth's	
  surface	
  and	
  interior	
  are	
  undergoing	
  a	
  constant	
  process	
  of	
  change.	
  
Varia6ons	
  in	
  the	
  ice	
  sheets	
  and	
  land	
  cover	
  impact	
  the	
  climate	
  and	
  the	
  
environment.	
  Violent	
  events	
  such	
  as	
  earthquakes,	
  volcanic	
  erup6ons,	
  
landslides,	
  and	
  floods	
  reshape	
  the	
  surface	
  and	
  pose	
  significant	
  hazards.	
  
DESDynI	
  is	
  a	
  proposed	
  dedicated	
  U.S.	
  InSAR	
  and	
  LIDAR	
  mission	
  op6mized	
  
for	
  studying	
  hazards	
  and	
  global	
  environmental	
  change.	
  
h$p://desdyni.jpl.nasa.gov	
  
	
  



Earthquakes	
  

Mul6ple	
  
Research-­‐to-­‐
Applica6on	
  
Projects	
  being	
  
supported	
  by	
  
NASA	
  to	
  map	
  
crustal	
  
deforma6on	
  by	
  
using	
  satellite	
  
data	
  
	
  

h$p://solidearth.jpl.nasa.gov/PAGES/quake04.html	
  
	
  

Example	
  shown	
  in	
  the	
  next	
  slide	
  



Earthquakes	
  
h$p://www-­‐radar.jpl.nasa.gov/insar4crust	
  

Synthe6c	
  Aperture	
  Radar	
  (SAR)	
  and	
  Global	
  Posi6oning	
  
Satellite	
  	
  (GPS)	
  are	
  used	
  to	
  map	
  crustal	
  deforma6on	
  

InSAR	
  view	
  of	
  the	
  Eastern	
  California	
  Shear	
  Zone	
  	
  

From	
  Gilles	
  Peltzer	
  ,	
  JPL,	
  UCLA	
  	
  

SAR	
  Satellites:	
  RadraSat,	
  ENVISAT,	
  ERS-­‐1	
  and	
  -­‐2	
  



Tsunamis	
  
h$ps://earthdata.nasa.gov/data/data-­‐centers/cddis	
  
	
  



Tsunamis	
  
h$ps://earthdata.nasa.gov/data/data-­‐centers/cddis	
  
	
  

References:	
  
	
  
NASA	
  Crustal	
  Dynamics	
  Data	
  Informa6on	
  System.	
  Updated	
  daily.	
  Global	
  Naviga6on	
  Satellite	
  System	
  (GNSS)	
  Data	
  Archive.	
  Greenbelt,	
  Maryland	
  

USA.	
  
Song,	
  Y.	
  T.	
  2007.	
  Detec6ng	
  tsunami	
  genesis	
  and	
  scales	
  directly	
  from	
  coastal	
  GPS	
  sta6ons.	
  Geophysical	
  Research	
  Le$ers	
  34,	
  doi:

10.1029/2007GLO31681.	
  
Song,	
  Y.	
  T.,	
  I.	
  Fukumori,	
  C.	
  K.	
  Shum,	
  and	
  Y.	
  Yi.	
  2012.	
  Merging	
  tsunamis	
  of	
  the	
  2011	
  Tohoku-­‐Oki	
  earthquake	
  detected	
  over	
  the	
  open	
  ocean.	
  

Geophysical	
  Research	
  Le$ers	
  39,	
  doi:10.1029/2011GLO050767.	
  

Global	
  Naviga6on	
  Satellite	
  Systems	
  (GNSSs)	
  



Tsunamis	
  
h$ps://earthdata.nasa.gov/data/data-­‐centers/cddis	
  
	
  
Data	
  from	
  GNSS/Global	
  Posi6oning	
  Satellite	
  

GPS	
  data	
  used	
  to	
  detect	
  tsunami	
  severity	
  and	
  direc6on	
  aker	
  an	
  earthquake.	
  Tested	
  the	
  
technique	
  for	
  	
  three	
  historic	
  earthquakes	
  and	
  predicted	
  the	
  resul6ng	
  tsunamis:	
  (a)	
  the	
  
2004	
  Indian	
  Ocean	
  tsunami	
  two	
  hours	
  aker	
  the	
  quake,	
  (b)	
  the	
  1964	
  Alaska	
  tsunami	
  two	
  
hours	
  aker	
  the	
  quake,	
  and	
  (c)	
  the	
  2005	
  Nias	
  tsunami	
  one	
  hour	
  aker	
  the	
  quake.	
  	
  

Pink	
  arrows	
  are	
  
the	
  GPS	
  
displacement	
  Courtesy:	
  

T.	
  Song,	
  2007,	
  
Geophysical	
  
Research	
  
Le$ers,	
  34,	
  
doi:
10.1029/2007G
LO31681.	
  



Volcanoes	
  	
  
h$p://ava.jpl.nasa.gov/	
  

	
  

USES	
  ASTER	
  VNIR,	
  
TIR	
  to	
  map	
  
Volcanoes	
  

Recent	
  Volcanic	
  
Ac6vi6es	
  



Terra/ASTER	
  Image	
  of	
  Volcano	
  Over	
  New	
  Zealand	
  on	
  October	
  8,	
  2014	
  	
  	
  
h$p://ava.jpl.nasa.gov/	
  

	
  

Mapping	
  in	
  Google	
  Earth	
  



Lightning	
  
h$p://thunder.msfc.nasa.gov/data/	
  
	
  

Global	
  Hydrology	
  Climate	
  Center	
  (GHCC)	
  

Lightening	
  
Imaging	
  
Sensor	
  (LIS)	
  
Data	
  from	
  
TRMM	
  
Satellite	
  	
  



Lightning	
  
h$p://thunder.nsstc.nasa.gov/lis/	
  

The	
  Lightning	
  Imaging	
  Sensor	
  (LIS)	
  on-­‐board	
  TRMM	
  detects	
  
lightning	
  over	
  the	
  tropics	
  	
  	
  	
  	
  



Global	
  Fire	
  Detec+on	
  (Terra	
  &	
  Aqua)	
  
h$ps://earthdata.nasa.gov/labs/worldview/	
  
	
  



	
  Hurricanes,	
  Extreme	
  Rain,	
  and	
  Flooding	
  



Hurricane	
  (Rainfall)	
  
h$p://trmm.gsfc.nasa.gov/publica6ons_dir/mul6_resource_tropical.html	
  

	
  

Tracking	
  	
  
Hurricanes/
Typhoons/
Tropical	
  
Cyclones	
  	
  
	
  
Mapping	
  
Heavy	
  Rain	
  
Areas	
  	
  	
  
	
  
Monitoring	
  
Intensity	
  



Hurricane	
  
h$p://trmm.gsfc.nasa.gov/publica6ons_dir/mul6_resource_tropical.html	
  

	
  

Recent	
  Super	
  Typhoon	
  Vongfong	
  	
  near	
  Japan	
  
seen	
  from	
  TRMM	
  on	
  9th	
  October	
  2014	
  

TRMM	
  tracks	
  widespread	
  rainfall	
  associated	
  with	
  recent	
  tropical	
  
systems	
  	
  	
  

Recent	
  Indian	
  Ocean	
  Cyclone	
  Hudhud	
  
seen	
  from	
  TRMM	
  on	
  10th	
  October	
  2014	
  



Hurricane	
  
h$p://www.nasa.gov/mission_pages/hurricanes/main/index.html#.VDdGgedDSlQ	
  

	
  
Hurricanes	
  and	
  Cyclones	
  Observed	
  by	
  Different	
  NASA	
  Missions	
  	
  



TRMM	
  	
  rainfall	
  and	
  hurricane	
  informa6on	
  used	
  opera6onally,	
  
in	
  addi6on	
  to	
  other	
  products,	
  by	
  GDACS	
  	
  

Global	
  Disaster	
  Alert	
  and	
  Coordina+on	
  	
  System	
  (GDACS)	
  	
  
h$p://www.gdacs.org	
  
	
  
	
  Earthquakes,	
  Floods,	
  Tropical	
  Cyclones	
  



Ø  TRMM Current Heavy Rain, Flood and 
Landslide Estimation 
http://trmm.gsfc.nasa.gov/publications_dir/potential_flood_hydro.html 

 
Ø  Global Flood Monitoring System (GFMS)  

 http://http://flood.umd.edu/ 
 

Tropical Rainfall Measuring Mission (TRMM)-based 
Flooding Tools 

These	
  tools	
  use	
  TRMM	
  near-­‐real	
  6me	
  rainfall	
  as	
  input	
  to	
  
hydrology	
  models	
  to	
  diagnose	
  flooding	
  condi6ons	
  



Extreme	
  Rain,	
  Landslide,	
  and	
  	
  Flooding	
  
h$p://trmm.gsfc.nasa.gov/publica6ons_dir/poten6al_flood_hydro.html	
  
	
  

Can	
  Zoom-­‐in	
  to	
  
any	
  region	
  
	
  
Can	
  be	
  Viewed	
  in	
  
Google	
  Earth	
  
	
  
24-­‐hour	
  Forecast	
  
based	
  on	
  NOAA	
  
and	
  NASA	
  forecast	
  
models	
  available	
  



Global Flood Monitoring System (GFMS) 
http://flood.umd.edu 

 Provides global maps, time series, animation (50°S-50°N) 
 of: 
•   Instantaneous Rain 
•   Accumulated rain over 24, 72, and 168 hours 
•   Stream flow rates and flood detection at 1/8th degree (~12      

km) spatial resolution 



Global Flood Monitoring System (GFMS) 
http://flood.umd.edu 

Ø  Inputs:	
  TRMM	
  and	
  Mul+-­‐satellite	
  Precipita+on	
  (TMPA)	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Surface	
  temperature	
  and	
  winds	
  from	
  MERRA	
  

Ø  Runoff	
  genera6on	
  from	
  U.	
  Washington	
  	
  Land	
  Surface	
  Model	
  (Variable	
  Infiltra6on	
  Capacity)	
  

Ø  Runoff	
  rou6ng	
  model	
  from	
  U.	
  Maryland	
  

Spa6al	
  
Selec6on	
  

Temporal	
  
Selec6on	
  



Inundation Mapping Tools based on MODIS 



Dartmouth	
  Flood	
  Observatory	
  
h$p://floodobservatory.colorado.edu/	
  

	
  
	
  

MODIS	
  data	
  are	
  used	
  to	
  map	
  inunda6on	
  
	
  	
  
Experimental,	
  River	
  Discharge	
  available	
  from	
  satellite	
  (aqua,	
  TRMM,	
  GCOM-­‐W)	
  
data	
  	
  



MODIS	
  Inunda+on	
  Mapping	
  
h$p://oas.gsfc.nasa.gov/floodmap/	
  
	
  

10°x10° 



MODIS	
  Inunda+on	
  Mapping	
  

Archive 
Available  

png, kmz, 
geotiff images 
available 

10-day 
Sequencing 

Composite 
Map 

h$p://oas.gsfc.nasa.gov/floodmap/	
  
	
  



Severe Flooding in Bolivia 
January-March 2014 



Live Demo : 
GFMS and MODIS Inundation Tool  

Importing MODIS Surface Water Data in GIS 



(Photograph ©2006 Stefan Gara. 



Ecological	
  Forecasts	
  using	
  Satellite	
  data	
  products	
  and	
  
models	
  

	
  

To	
  iden+fy	
  disturbances	
  that	
  threaten	
  the	
  extent	
  and	
  
func+on	
  of	
  ecosystems	
  

	
  

Ecosystem	
  Management	
  by	
  policy	
  and	
  decision	
  makers	
  
	
  



	
  

–  Growing	
  popula6ons	
  
–  Less	
  natural	
  resources	
  
–  Changing	
  climate	
  
–  Urban	
  growth	
  
	
  

-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐
-­‐-­‐-­‐-­‐-­‐-­‐-­‐	
  

	
  

–  Habitat	
  loss	
  
–  Declining	
  biodiversity	
  	
  
–  Invasive	
  species	
  
–  Deser6fica6on	
  
–  Deforesta6on	
  
	
  
	
  
	
  

	
  

Source:	
  www.icid.org	
  

Source:	
  polarbearsinterna:onal.org	
  

Source:	
  naturemappingfounda:on.org	
  

Land	
  Management	
  Issues	
  



Monitoring	
  Ecosystem	
  Change	
  

•  NASA	
  Earth	
  science	
  ques6ons	
  with	
  respect	
  to	
  
ecosystems:	
  
–  How	
  are	
  global	
  ecosystems	
  changing	
  in	
  
extent	
  and	
  func6on?	
  

–  How	
  do	
  ecosystems	
  respond	
  to	
  and	
  affect	
  
global	
  environmental	
  change	
  and	
  the	
  carbon	
  
cycle?	
  
	
  

•  Climate	
  change:	
  
–  Although	
  climate	
  change	
  is	
  a	
  global	
  
phenomenon….	
  

–  The	
  effects	
  of	
  climate	
  change	
  on	
  ecosystems	
  
are	
  local	
  and	
  heterogeneous	
  



NASA	
  Satellite	
  Instruments	
  for	
  Land	
  
Resources	
  Management	
  

	
  Satellite	
   Sensor(s)	
   Applica6ons	
  

Landsat	
  (4,	
  5,	
  7,	
  8;	
  
LDCM)	
  

Landsat	
  TM,	
  ETM+,	
  
Opera6onal	
  Land	
  
Imager	
  (OLI),	
  Thermal	
  
Infrared	
  Sensor	
  (TIRS)	
  

Agricultural	
  Efficiency,	
  Carbon	
  Cycle,	
  

Coastal	
  Management,	
  Ecological	
  

Forecas6ng,	
  Invasive	
  Species	
  Monitoring	
  
	
  

Terra,	
  Aqua	
   MODerate	
  Resolu6on	
  
Imaging	
  
Spectroradiometer	
  
(MODIS)	
  

Agricultural	
  Efficiency,	
  Carbon	
  

Management,	
  Ecological	
  Forecas6ng,	
  

Coastal	
  Management	
  

EO-­‐1	
   Hyperion,	
  Advanced	
  
Land	
  Imager	
  (ALI)	
  

Agricultural	
  Efficiency,	
  Carbon	
  

Management,	
  Ecological	
  Forecas6ng,	
  

Coastal	
  Management	
  

Suomi	
  NPP	
   Visible	
  Infrared	
  Imager	
  
Radiometer	
  Suite	
  
(VIIRS)	
  

Carbon	
  Cycle,	
  Ecosystems,	
  and	
  

Biogeochemistry,	
  Climate	
  Variability	
  and	
  

Change	
  



Monitoring	
  Ecosystem	
  Change	
  with	
  
Satellite	
  Imagery	
  

	
  
➢ Iden6fy	
  Landsat	
  derived	
  land	
  cover	
  
	
  
➢ Monitor	
  change	
  over	
  6me	
  
	
  
	
  
While	
  land	
  cover	
  can	
  be	
  observed	
  on	
  the	
  ground	
  or	
  by	
  airplane,	
  
the	
  most	
  efficient	
  way	
  to	
  map	
  it	
  is	
  from	
  space.	
  	
  

Source:	
  NASA	
  Earth	
  
Observatory	
  

Urban	
  growth	
  from	
  1976,	
  1989	
  to	
  2004	
  in	
  Jakarta,	
  Indonesia	
  

h$p://www.mrlc.gov/nlcd2011.php	
  



Land	
  Cover	
  Change	
  Detec+on	
  by	
  Satellites	
  can	
  
be	
  Applied	
  to:	
  

•  Deforesta6on	
  assessments	
  

•  Vegeta6on	
  phenology	
  by	
  vegeta6on	
  
indices	
  

•  Monitor	
  urban	
  growth	
  

•  Forest	
  disturbance	
  assessments	
  

•  Invasive	
  species	
  monitoring	
  

•  Land	
  Cover	
  iden6fica6on	
  

•  Ecological	
  restora6on	
  

•  Habitat	
  suitability	
  assessments	
  

	
  

Bark	
  beetle	
  infesta6on	
  in	
  Colorado	
  between	
  
2005	
  and	
  2011	
  

Source:	
  earthobservatory.nasa.gov	
  



Satellite	
  Data	
  Applica+ons:	
  	
  
Species	
  Conserva+on	
  and	
  Habitat	
  Suitability	
  

●  Co$on-­‐top	
  tamarin	
  

●  Cri6cally	
  Endangered	
  (IUCN)	
  

●  Deforesta6on,	
  urbaniza6on	
  

●  Landsat	
  imagery	
  and	
  land	
  cover	
  	
  

●  Historical	
  range	
  versus	
  current	
  
and	
  projected	
  land	
  use,	
  land	
  cover	
  

●  Proposed	
  areas	
  for	
  restora6on,	
  
preserva6on,	
  habitat	
  corridors	
  

By	
  DEVELOP	
  ,	
  posted	
  on	
  August	
  3rd,	
  2014	
  in	
  DEVELOP	
  Summer	
  2014	
  VPS	
  

Project	
  Team:	
  Colombia	
  Ecological	
  Forecas6ng	
  Team	
  

Team	
  Loca6on:	
  University	
  of	
  Georgia,	
  Athens,	
  Georgia	
  

Northwest Colombia 



Ecosystem	
  Func+on	
  and	
  Services	
  

Provisioning	
  Services	
  

●  food	
  
●  wood	
  
●  fuel	
  
●  freshwater	
  
●  medicines	
  

●  habitat	
  for	
  biodiversity	
  
●  gene6c	
  diversity	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  

Regula6ng	
  Services	
  
●  air	
  quality	
  regula6on	
  
●  water	
  filtra6on	
  
●  prevents	
  coastal	
  erosion	
  
●  carbon	
  sequestra6on	
  
●  nutrient	
  cycling	
  
●  pollina6on	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
   h$p://www.environmentmagazine.org/sebin/v/x/ecosystem-­‐photo2.jpg	
  h$p://devoteddads.files.wordpress.com/2007/10/treeroots.jpg	
  



Remote	
  Sensing	
  Applica+ons:	
  Ecosystem	
  
Func+on	
  and	
  Services	
  

Carbon	
  Sequestra6on	
  

●  MODIS	
  Leaf	
  Area	
  Index	
  
and	
  Net	
  Primary	
  
Produc6on	
  

	
  

Coastal	
  protec6on,	
  
Biodiversity	
  

●  Landsat,	
  MODIS	
  imagery	
  
and	
  land	
  cover	
  maps	
  

●  Sea	
  surface	
  temperature	
  

	
  

	
  

	
  

	
  



Ecosystem	
  Forecas+ng	
  can	
  be	
  Applied	
  to	
  
Global	
  Conserva+on	
  Ini+a+ves	
  

	
  
REDD	
  +	
  ac6vi6es	
  

	
  

Habitat	
  Suitability,	
  Species	
  Conserva6on	
  

	
  

Ecosystem	
  Risk	
  Assessments	
  

	
  

Climate	
  Change	
  Forecas6ng/	
  Mi6ga6on	
  

	
  

Ecosystem	
  Service	
  Accoun6ng	
  

	
  

Ecosystem	
  Restora6on	
  

	
  
	
  
	
  
	
  



Where	
  to	
  Obtain	
  MODIS	
  Land	
  Products	
  

●  ECHO	
  Reverb	
  h$p://reverb.echo.nasa.gov	
  
	
  
●  Data	
  Subse_ng	
  and	
  Visualiza+on:	
  Oakridge	
  Na+onal	
  Lab	
  DAAC	
  (ORNL	
  

DAAC)	
  	
  	
  	
  h$p://daac.ornl.gov	
  
	
  
●  GLCF	
  h$p://www.landcover.org/data/lc	
  
	
  
●  GLOVIS	
  h$p://glovis.usgs.gov	
  
	
  
●  Visualiza+on:	
  SERVIR	
  	
  
	
  	
  	
  	
  h$ps://www.servirglobal.net/Global/MapsData/Interac6veMapper.aspx	
  



GloVis	
  
h$p://glovis.usgs.gov	
  

Where	
  to	
  Obtain	
  Landsat	
  Images	
  	
  

Earth	
  Explorer	
  
h$p://

earthexplorer.usgs.gov/	
  

The	
  LandsatLook	
  Viewer	
  
h$p://landsatlook.usgs.gov/	
  

Global	
  Land	
  Cover	
  Facility	
  
h$p://glcfapp.glcf.umd.edu	
  



Satellite	
  Data	
  can	
  be	
  applied	
  to	
  agriculture:	
  
	
  

●  For	
  sustainable	
  and	
  produc6ve	
  agricultural	
  prac6ces	
  and	
  increased	
  food	
  

security	
  

●  To	
  assess	
  water	
  availability	
  and	
  drought	
  forecas6ng	
  

●  Applica6on	
  of	
  vegeta6on	
  indices,	
  soil	
  moisture	
  and	
  rainfall	
  data	
  for	
  

increased	
  crop	
  yields,	
  soil	
  conserva6on	
  	
  

	
  

	
  

Agriculture	
  
	
  



Types	
  of	
  Drought 

Meteorological Drought: Deficient 
rainfall over  specific period  
 
Agricultural Drought: precipitation 
shortages resulting in soil moisture 
deficits, reduced vegetation/crop. 
 
Hydrological Drought: depletion of 
surface or subsurface water supply i.e., 
streamflow, reservoir and lake levels, 
groundwater. 
 



 

➢ Health	
  of	
  crops,	
  monitor	
  stages	
  of	
  growth	
  (phenology),	
  

poten6al	
  yield,	
  soil	
  condi6ons,	
  invasive	
  species	
  or	
  stress	
  

extent	
  	
  

➢ Direct	
  humanitarian	
  efforts	
  due	
  to	
  forecasted	
  drought	
  

	
  

Data	
  products:	
  

Landsat	
  imagery	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Soil	
  Moisture	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

MODIS	
  NDVI/EVI	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Evapotranspira6on	
  

TRMM	
  rainfall	
  rates	
  

Agricultural	
  Applica+ons	
  of	
  NASA	
  Data	
  
Products	
  

Satellite	
   Sensor(s)	
  

TRMM	
   TMI,	
  PR	
  

Landsat	
  7	
   Landsat	
  ETM+	
  

Landsat	
  8	
  
(LDCM)	
  

Opera6onal	
  
Land	
  Imager	
  
(OLI),	
  Thermal	
  
Infrared	
  Sensor	
  
(TIRS)	
  

Terra,	
  Aqua	
   MODerate	
  
Resolu6on	
  
Imaging	
  
Spectroradiom
eter	
  (MODIS)	
  

Terra	
   ASTER	
  

EO-­‐1	
   Hyperion,	
  
Advanced	
  Land	
  
Imager	
  (ALI)	
  

Suomi	
  NPP	
   VIIRS	
  



➢ NDVI	
  (Normalized	
  Difference	
  
Vegeta6on	
  Index):	
  Ra6o	
  between	
  the	
  
red	
  and	
  the	
  Near-­‐Infrared	
  bands	
  

➢ EVI	
  (Enhanced	
  Vegeta6on	
  Index):	
  
Addi6on	
  of	
  the	
  blue	
  band	
  to	
  account	
  
for	
  atmosphere	
  

 

➢ Used	
  for:	
  drought	
  monitoring,	
  
phenology	
  (6ming	
  of	
  vegeta6on	
  green-­‐
up)	
  

 
 
 
 
 
 

 
 

 

MODIS	
  Land	
  Products:	
  Vegeta+on	
  Indices	
  

Vegeta6on	
  index	
  data	
  demonstrates	
  part	
  of	
  
the	
  seasonal	
  cycle	
  in	
  the	
  con6guous	
  US	
  during	
  
the	
  first	
  half	
  of	
  2001	
  
Credit:	
  NASA/GSFC/University	
  of	
  Arizona	
  



NDVI (Vegetation Index) to monitor crop 
health 

●  Comparing the NDVI (or greenness) of crops can assist in determining irrigation plans 
and precision farming 

	
  
●  To	
  determine	
  that	
  the	
  loca6ons	
  of	
  stress	
  on	
  crops	
  (lack	
  of	
  water,	
  soil	
  moisture,	
  insects,	
  

disease)	
  
	
  
●  NDVI	
  and	
  surface	
  temperature	
  data	
  informa6on	
  to	
  inform	
  next	
  year	
  plan6ng	
  prac6ces	
  
	
  
●  Hindcast,	
  or	
  use	
  past	
  observa6ons	
  to	
  determine	
  best	
  prac6ces	
  



Landsat	
  Imagery	
  

●  To	
  determine	
  proper	
  crop	
  loca6on,	
  irriga6on	
  needs,	
  placement	
  of	
  

fer6lizer	
  

●  Landsat	
  Band	
  Combina6on:	
  4-­‐3-­‐2	
  (near	
  infrared,	
  red,	
  and	
  green	
  

bands)	
  

●  Maximize	
  yields	
  
	
  

	
  

h$p://www.nasa.gov/mission_pages/landsat/news/sweet-­‐spot_prt.htm	
  



Agricultural	
  Drought	
  
	
  
	
  Krishna	
  River	
  Basin,	
  India	
  

	
  

Satellite	
  data:	
  
Landsat	
  Enhanced	
  Thema6c	
  Mapper	
  (ETM)	
  Imagery	
  

Terra	
  ASTER	
  DEM	
  (eleva6on)	
  

Soil	
  moisture,	
  precipita6on	
  

	
  

Combined	
  with	
  drainage	
  density	
  and	
  
soil	
  type	
  layers	
  in	
  GIS	
  can	
  be	
  used	
  to	
  
create	
  drought	
  vulnerability	
  maps	
  

Sreedhar	
  et	
  al.,	
  2012	
  



Data	
  Access	
  and	
  Portals	
  for	
  download	
  and	
  
Visualiza+on	
  

Giovanni	
  (hap://disc.sci.gsfc.nasa.gov/giovanni)	
  

soil	
  moisture,	
  evapotranspira6on,	
  rainfall	
  rate,	
  runoff,	
  snowmelt	
  

	
  

LP	
  DAAC,	
  ONRL	
  DAAC,	
  LandsatLook	
  Viewer	
  (haps://lpdaac.usgs.gov/,	
  hap://daac.ornl.gov/,	
  hap://
landsatlook.usgs.gov/)	
  

net	
  primary	
  produc6on,	
  EVI/NDVI,	
  Landsat	
  Spectral	
  Bands	
  

	
  

Global	
  Agriculture	
  Monitoring	
  (GLAM)	
  Project	
  

(hap://pekko.geog.umd.edu/usda/beta/)	
  

	
  

Crop	
  Explorer	
  (hap://www.pecad.fas.usda.gov/cropexplorer/)	
  

	
  

SERVIR	
  Global	
  	
  (haps://www.servirglobal.net/)	
  

	
  

	
  

	
  



Live Demonstration of: 
  
> GEO-GLAM/Crop Monitor 
 
> LandsatLook 
 



Summary	
  of	
  the	
  Webinar	
  
	
  

Introduction to NASA Earth Science Data 
Products, Portals, and Tools	
  

	
  	
  

We	
  used	
  many	
  acronyms	
  !	
  	
  
Acronym	
  Directory:	
  
h$p://gcmd.gsfc.nasa.gov/learn/faqs/acronyms.html	
  

A	
  lot	
  of	
  introductory	
  	
  
informa6on	
  and	
  overview	
  of	
  
data	
  and	
  tools	
  in	
  five	
  1-­‐hour	
  
sessions!	
  	
  	
  	
  



Week-­‐1:	
  (hap://science.nasa.gov/earth-­‐science/	
  
NASA	
  Earth	
  Science: 	
  Climate	
  System	
  Research	
  

	
   	
   	
   	
   	
  	
   	
  Technology	
  Development	
  à	
  Many	
  Satellite	
  
	
   	
   	
   	
   	
   	
  Missions,	
  Earth	
  System	
  Models	
  
	
   	
   	
   	
   	
   	
  	
  Applica6ons	
  for	
  Societal	
  Benefits	
  	
  
	
   	
   	
   	
   	
   	
  	
  Capacity	
  Building	
  and	
  Trainings,	
  About	
  ARSET	
  

Week-­‐2:	
  (Global	
  	
  Change	
  Master	
  Directory)	
  	
  
	
   	
   	
  h$p://gcmd.gsfc.nasa.gov/index.html	
  

Data	
  for	
  Environmental	
  Applica+ons:	
  (Products,	
  Sources,	
  
A/ributes,	
  	
  Data	
  Search)	
  

Air	
  Quality	
  	
  
Disasters	
  
Eco-­‐forecas:ng	
  and	
  Land	
  Management	
  
Water	
  Resources	
  

Summary	
  	
  



Week-­‐3:	
  haps://earthdata.nasa.gov/	
  
NASA’s	
  Earth	
  Observing	
  System	
  	
  Data	
  and	
  Informa6on	
  System	
  
(EOSDIS)	
  
NASA	
  Data	
  Centers,	
  Data	
  Access,	
  Analysis,	
  Visualiza+on	
  Tools	
  
	
  

12	
  Data	
  Centers	
   Near-­‐real	
  Time	
  Data	
  Access	
  and	
  Visualiza6on	
  Tools	
  

	
  
	
  

LANCE	
  
Worldview	
  

Reverb-­‐ECHO	
  

Remote	
  Sensing	
  and	
  Modell	
  Data	
  Archive	
  

Mirador	
  
Giovanni	
  
NSIDC	
  

CALIPSO	
  Search	
  and	
  Subse_ng	
  
LAADS	
  Web	
  

USGS	
  –	
  LP	
  DAAC,	
  EarthExplorer,	
  GloVIS	
  
ORNL	
  

PO	
  DAAC	
  Data	
  Discovery	
  
	
  Summary	
  	
  



Week-­‐4	
  &	
  5	
  :	
  	
  
Data	
  Products,	
  Tools,	
  Applica+ons,	
  Live	
  Demo	
  including	
  GIS	
  
Applica+ons	
  for:	
  
	
  
Air	
  Quality,	
  Water	
  Resources,	
  Disasters,	
  Eco	
  Forecas=ng/Land	
  
Management	
  
	
  
Satellites:	
  Terra,	
  Aqua,	
  TRMM	
  and	
  GPM,	
  Landsat,	
  GRACE,	
  CALIPSO	
  
	
  
Models:	
   	
  MERRA,	
  GLDAS,	
  NLDAS	
  
	
  
Live	
  Demo:	
  	
  	
  Worldview	
  (air	
  Quality),	
  Giovanni	
  and	
  GIS	
  (Water	
  
Resources),	
  GFMS,	
  MODIS	
  Inunda+on	
  Mapping	
  (Disasters),	
  Crop	
  
Explorer/GEO-­‐GLAM,	
  LandsatLook	
  (Eco	
  Forecas+ng	
  and	
  Land	
  
Management)	
  

Summary	
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Ø NASA	
  DATA	
  ARE	
  FREE!	
  

	
  
Ø  Advanced	
  training	
  courses	
  can	
  be	
  requested	
  for	
  

specific	
  applica+ons	
  and	
  geographic	
  regions	
  from	
  
	
  hap://arset.gsfc.nasa.gov/training	
  or	
  by	
  
	
  contac+ng	
  ARSET	
  personnel	
  	
  

	
  
	
  

To	
  Conclude	
  -­‐-­‐-­‐	
  



ARSET Contact Information 

	
   	
   	
   	
   	
  	
  
ARSET	
  Program:	
   	
   	
   	
   	
  	
  	
  Ana	
  Prados 	
   	
   	
  Ana.I.Prados@nasa.gov	
  
Air	
  Quality:	
   	
   	
   	
   	
   	
  	
  	
  	
  Pawan	
  Gupta 	
   	
   	
  pawan.gupta@nasa.gov	
  
Disasters	
  (Extreme	
  Weather,	
  Flooding):	
  	
  Amita	
  Mehta	
  	
   	
   	
  amita.v.mehta@nasa.gov	
  
Eco	
  Forecas+ng/Land	
  Management: 	
  	
  	
  	
  Cynthia	
  Schmidt 	
   	
  cynthia.l.schmidt@nasa.gov	
  
Train	
  the	
  Trainers: 	
   	
   	
   	
  	
  	
  	
  Brock	
  Blevins 	
   	
   	
  	
  bblevins37@gmail.com	
  
Water	
  Resources: 	
   	
   	
   	
  	
  	
  	
  Brock	
  Blevins/Amita	
  Mehta	
  	
  	
  	
  	
  (As	
  Above)	
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Thank You! 

Amita	
  Mehta	
  	
   	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  email:	
  amita.v.mehta@nasa.gov	
  


